We shall give an counterexample to some questions proposed by Yanagi-FuruichiKuriyama on matrix inequalities and we consider some problems on matrix inequalities related to the questions proposed by them and we shall give several counterexamples to these questions.
Introduction
In this paper a capital letter means n × n matrix. Firstly we shall give an counterexample in Section 2 to some questions proposed by Yanagi-Furuichi-Kuriyama on trace inequalities. Secondly we consider some problems in Section 3 on matrix inequalities related to the questions proposed by Yanagi-Furuichi-Kuriyama and we shall give several counterexamples in Section 4 to thses problems in Section 3.
Very recently Yanagi, Furuichi and Kuriyama [2-Problem 2.1] proposed the following problem on the trace inequality to give a partial answer of the open problem conjectured by Holevo [1] .
Problem. Prove Tr (A + B)
s A(log A) 2 Question. We do not know whether the following matrix inequalities
2 for any two positive matrices A I and B I hold or not. We have not yet found any counterexamples, namely the examples that matrix inequalities both (1) and (2) are not satisfied simultaneously, for some positive matrices A I and B I .
Firstly we shall give a counterexample to this question in the next section.
Two positive matrices A I and B I which do not simultaneously satisfy (1) and (2)
We can construct two positive matrices A I and B I which do not simultaneously satisfy (1) and (2) as follows.
At first we take two self-adjoint matrices C and D as follows: 
  .
Also B is diagonalized as follows:
where V is the following unitary matrix and by using (2.1), (2.2), (2.6) and (2.7) we have (1) and (2).
Further problems on matrix inequalities related to the questions in Section 1
In this section we shall consider some related problems to the questions in Section 1 proposed by Yanagi-Furuichi-Kuriyama on trace inequalities.
Problem 1.
We consider whether the following matrix inequalities 
for any two positive matrices A I , B I and s ∈ [0, 1] hold or not.
Remark 3.1. We remark that (p2) in s = 0 just coincides with (p4) in s = 0 and this is proved by [2] in the step of Theorem 2.4 in [2-(7)], that is,
for any two positive matrices A I , B I .
Remark 3.2.
We remark that (p1) in s = 1 just coincides with (p2) in s = 1, that is, this is (1) itself in Question in Section 1, also (p3) in s = 1 just coincides with (p4) in s = 1, that is, this is (2) itself in Question in Section 1, and a counterexample which do not simultaneously satisfy (1) and (2) is given in Section 2.
Several counterexamples to the further problems in Section 3
In this section we shall construct several counterexamples to the further problems in Section 3. 2 (A + B)
A(log A) 2 + B(log B)
We remark that (4.1) just corresponds to the case (p1) in s = 0 and the case (p3) in s = 0.
Next we take A and B as follows: (A + B)
We remark that (4.2) just corresponds to the case (p1) in s = We used Mathematica 4.2 in order to calculate these data in this paper.
